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Understanding How Our Environment Affects Our Health  
Environmental health is part of 
public health
Focuses on understanding the 
relationship between people and 
their environmental exposures
Environmental hazards 
● Can be chemical, physical, or biological 
factors




Environmental Protection Agency (EPA)
www.epa.gov/criteria-air-pollutants
EPA Criteria Air Pollutants:
● Particulate matter (PM)
● Ozone (O3)
● Carbon monoxide (CO)
● Sulfur oxides (SOx)
● Nitrogen oxides (NOx)
● Lead 
Science-based guidelines 











Deaths from Air Pollution in 2013
www.healthdata.org/sites/default/files/files/infographics/Infographic_AAAS_Air-pollution_2016.pdf
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Studies Have Made An Association Between 





National Environmental Public Health Tracking Network
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EPA Needs Better Study Results To Inform Standards
EPA: Environmental Protection Agency
EPA’s Integrated Science Assessments and Regulatory Impact Analyses for Ozone and PM
Currently standards rely on studies that are
● Multi-city with populations over 65
 Medicare data
● Single city studies with all ages, or
● International
 Estimates could be more robust by 
including studies that have 
● Multiple U.S. cities and all ages
● Sensitive populations
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Gaps in Air Pollution Data
Annual average ambient concentrations of PM2.5 in µg/m3
National Environmental Public Health Tracking Network: http://ephtracking.cdc.gov/portal?query=899F9802-3599-F697-934D-D91F6B25A2A8
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PEW Environmental Health Commission: 
America’s Environmental Health Gap
Little information was routinely 
collected on non-infectious disease
Environmental hazard data and 
monitoring conducted for regulatory 
purposes, not public health
Little data on human exposure to 
environmental hazards 
Answers needed about the role of 
the environment on health outcomes






































CDC, federal agencies, national 
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National Environmental Public Health Tracking Program
25
Driving Public Health Actions
Detect and monitor trends
Identify populations at risk
Identify exposure to hazards
Examine the relationship 
between hazards and disease 




Improve access to quality data
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Driving Public Health Actions
Detect and monitor trends
Identify populations at risk
Identify exposure to hazards
Examine the relationship 
between hazards and disease 

















Reducing Pesticides Near Schools in California
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Examples of Programs Using the Tracking Network for Action
Inform blood-lead testing
Target radon testing outreach
Warn public of wildfire 
smoke danger












Using Tracking Data and Modeling Tools To Fill the Gaps in Air Pollution Data
Annual average ambient concentrations of PM2.5 in µg/m3
National Environmental Public Health Tracking Network: http://ephtracking.cdc.gov/portal?query=9E73A141-A1AF-1B81-2A5F-0A5F74403681
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Using Tracking Data To Fill the Gap: 
Understanding Ozone’s Impact on Younger Population
People younger than 65
All ages
People 65 or older
Rate of Respiratory ED Visits per 10,000 Population, 2000–2013
National Environmental Public Health Tracking Network, unpublished data 
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Filling Gaps in Air Pollution and Health Information 








For 25% of the days, 
ozone concentration was 
31 ppb or less.
For 25% of the days, 
ozone concentration was 
49 ppb or more. 
EPA, standard (70 ppb)
Number of County Days
Number of Days in 791 Counties, 2012
50th Percentile (39 ppb)
County days: 365 days X 791 counties
National Environmental Public Health Tracking Network, unpublished data 
75th Percentile (49 ppb)
25th Percentile (31 ppb)
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Increased Respiratory ED Visits for 7 Days After Higher Ozone Levels
Age Group
Percent Increase in Respiratory ED Visits Over 7-days, 
















People 65 or Older
Almost 80% of 
the increase in 
visits were from 
people younger 
than 65. 




Using Data to Drive Public Health Action in New York City: 
A Local Health Department Perspective
Wendy McKelvey, PhD, MS
Director, Environmental Health Surveillance and PI, NYC Tracking Program
Bureau of Environmental Surveillance and Policy
Division of Environmental Health
New York City Department of Health and Mental Hygiene
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New York City Tracking Program                       
Bureau of Environmental Surveillance & Policy
Build infrastructure 
(people, data, systems)
Provide information that 










Improve access to data 
via automated 






Collaborate and communicate with 
internal and external stakeholders 
to improve public health
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NYC Tracking Instrumental in Strengthening Existing 
Environmental Health Programs
Building electronic data 
capture systems
● Rat inspections
● Food safety inspections
● Child care center inspections
Automated, web-based reporting
● To guide program operations
● To track success
● To target resources where most needed
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Analysis Of Programmatic Data Has Informed Public Health Initiatives
Restaurant Inspections
Restaurant letter grading program
Publicly posted grades 
to communicate 
inspection findings
Targets more frequent 
inspections to the 
poorest performers
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Analysis Of Programmatic Data Has Informed Rat Control
Rat Indexing
Canvases the city for 
rats systematically
● Block by block
Uses signs of rats to direct 
placement of bait, instead 
of only where complaints 
come from
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Analysis Of Programmatic Data Has Informed UPK Initiative
Universal Pre-Kindergarten (UPK)
Informing child care center placement and capacity as services expand 
nyc.gov/health/childcare
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Analysis Of Programmatic Data Has Informed
Use of Poison Control Center
Poison Control Center (PCC)
Daily monitoring of location of 
the calls
PCC staff reach out to areas least 
likely to call—to reduce inequity 
of use
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Assessing residential building needs 
in the event of a coastal storm
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Information Technology Helps Us Inform The Public About 
Environmental Efforts To Control Zika And West Nile Virus
www1.nyc.gov/site/doh/health/health-topics/west-nile-virus-spray.page
Mapping of Mosquito 
Spraying Events
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NYC Tracking Supported New Initiatives – Four Examples
1. Improving Air Quality
2. Reducing Exposure 
to Pesticides
3. Improving Resilience 
to Climate Effects
4. Reducing Exposure 
to Mercury
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1. Improving Air Quality — Using Local Air Monitoring
www.nyc.gov/health/nyccas
Informed phase-out of residual heating 
oil use in buildings
Estimated health benefits of air 
pollution controls
Identified high-risk neighborhoods 
for boiler switching and energy 
efficiency upgrades
46
Air Concentrations of SO2 Declined 70% Since 
Clean Heat Measures In Effect
www.nyc.gov/health/nyccas
Mean (ppb)
Winter 2008-9 Winter 2013-14
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2. Reducing Use of Harmful Pesticides
Analysis of NYS Pesticide 
Sales and Use Registry data 
IPM in public housing study
Local Law 37
Kass D, McKelvey W, Carlton E, et al. Environ Health Perspect. 2009
www.nyc.gov/health/ll37
Pesticide use in NYC rivaled use in 
agricultural areas 
Integrated pest management (IPM) is a 
safer alternative
Requires all city agencies to use IPM 
wherever possible and to report 
pesticide use to the health department
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3. Improving Resilience to Climate Effects
Identify more appropriate threshold 
for heat warnings, based on observed 
heat-related effects
Quantify risks and reach out to 
vulnerable groups
Advocate for increased access to 
air conditioning
Support studies to assess health 
impacts of power outages 
Madrigano J, Ito K, Johnson S, et al. Environ Health Perspect. 2015 
Metzger KB, Ito K, Matte TD. Environ Health Perspect. 2010
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NYC HANES: New York City Health and Nutrition Examination Survey
























Elevated Blood Mercury Is Typically Due to
Frequent Fish Consumption
Percent of Adult Population Reporting 20 or More Fish Meals in the Last 30 Days, 2004
All NYC
By Race/Ethnicity
McKelvey W, Gwynn RC, Jeffery N, et al. Environ Health Perspect. 2007 
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We Encouraged High-risk Groups To Choose Lower Mercury Fish
Highest risk from exposure is to the developing 
nervous system
Press Release (with extensive media follow-up)
Health care provider advisory letter on mercury 
in fish (electronic)
Brochure in 
● English, Chinese, Japanese, Korean, Spanish
www1.nyc.gov/site/doh/health/health-topics/mercury-in-fish.page
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Lots of Press Followed Publication of Our Findings 
New York Times, Jan 23–Dec 18, 2008
54
In 2004, We Also Identified Very Elevated 
Urine Mercury Levels
Urine Hg 

















McKelvey W, Jeffery N, Clark N, et al. Environ Health Perspect. 2011
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This Led to Embargo of Hundreds of Products Found in Stores
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Second NYC HANES Conducted in 2013–14
Biomonitoring for mercury was included again 
Preliminary analyses suggest declines in blood mercury are 
greater than declines observed nationally 
A manuscript is in preparation 
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Where Is New York City Tracking Program Heading?
Using new technologies to support operational programs by pulling 
data from a variety of sources
● Improving food safety
● Expanding access to child care 
● Safer, more effective pest control
● Responding to complaints, emergencies, and emerging or continuing threats
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Where Else Is New York City Tracking Program Heading?
Expanding collaborations to develop new policies and initiatives
● Improving air quality
● Increasing resilience to extreme weather
● Reducing pesticide use 
● Supporting “Vision Zero” to reduce 
traffic deaths and injuries
Coming soon!
● Reduce ambient noise
● Promote active design of the built environment
● Use health impact assessment to inform environmental sustainability goals
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Environmental Public Health Tracking:  A Tool for Public Health 
Decision-making in Massachusetts
Jan Sullivan
Acting Director, Bureau of Environmental Health and Co-PI, Tracking Program
Massachusetts Department of Public Health
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• Intervention & prevention
• Recommendations
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Two Ways Tracking Data Informs Massachusetts Department of 
Public Health Policies and Actions
1. Health Outcome Surveillance
2. Health in Environmental Policy  
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Health Outcome Surveillance in Massachusetts 
and Data Utilization Examples 
Community and Census Tract Level Health Data
● Hallmark characteristic of Massachusetts Tracking
● An expectation of stakeholders in Massachusetts
● Public Health Performance Measures are often evaluated at this level
Data Utilization Examples
● Community Profiles
● Lead in Drinking Water Monitoring
● Population Vulnerability to Extreme Weather Events and Climate Change
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2016 Boston Community Health Profile
Geography
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2016 Boston Community Health Profile
Population Demographics
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2016 Boston Community Health Profile 
Environmental Justice
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2016 Boston Community Health Profile 
Childhood Lead Poisoning
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2016 Boston Community Health Profile 
Heart Attack and Asthma
68
2016 Boston Community Health Profile 
Air Quality
69
2016 Boston Community Health Profile 
Drinking Water Quality
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2016 Boston Community Health Profile 
Climate Change
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2016 Boston Community Health Profile 
Sources of Data 
72
2016 Boston Community Health Profile 
Glossary to Understand the Terms
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Community Lead Report Card
Annually distributed to 
community Boards of Health
Our portal automatically 
updates as new data available
● Community screening rate
● Community percent of children 
tested compared to state
● Number of homes to remediate
mass.gov/dph
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Community Lead Report Card 
Back Page Has Map of Screening and Prevalence









Combining Data on Health, Climate Events, and Health Indicators 
to Inform Preparedness Efforts 
Population Vulnerability Measures in this
map are Low Income, Low English Proficiency, 
Non-white Race, and Elderly Age 
Communities with the most vulnerable populations to 
climate events are not just those closest to the coast
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Massachusetts Health in Policy Tracking Data Utilization Examples
Tracking has expanded breadth and availability of data
● Health and environmental data now available to stakeholders  
Tracking data used to inform health policies
Environmental Policies that use Tracking data
● Health Impact Assessments
● Environmental Justice Population Definitions
Community Health Policies that use Tracking data
● Community Health Needs Assessments
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Health Impact Assessments in Massachusetts
malegislature.gov/Laws/GeneralLaws/PartI/TitleII/Chapter6C/Section33
Healthy Transportation Compact (HTC)
“Under Massachusetts General Laws Chapter 6C, Section 33, the 2009 Healthy
Transportation Compact, is directed to: 
-- establish methods to implement the use of health impact assessments (HIAs) to 
determine the effect of transportation projects on public health and vulnerable populations; 
and 
-- institute a health impact assessment for use by planners, transportation administrators, 
public health administrators and developers.” 
Requires inclusion of health considerations and impact assessments in 
transportation projects
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Healthy Transportation Compact Health Impact Assessment for 






Reduces noise and promotes physical activity
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Health Impact Assessments (HIA) Using Tracking in Massachusetts
EPHT: Environmental Public Health Tracking
Opportunity
to leverage Tracking Data 
to improve public health 
HIA integrated 
into policy





to tracking by offering 
guidance on HIA 
implementation and  
highlighting EPHT Resource 
Expedite
data access
into centralized system 
for many types of 
Impact Assessments 
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Health Impact Assessment (HIA) Tool for Data Extraction
Development of tool 





 Extract aggregate 
data for custom 
geography 
of interest













(non-portal, e.g.,  
Concentration 
Response function)
RT I-91 HIA Project Area
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The Inclusion of Health Outcomes in Environmental Justice (EJ) 
Policy to Give Residents a Voice in Environmental Decision-making
Review of Environmental Justice (EJ) Policy
● Urged by stakeholders, including Department of 
Public Health (DPH) to include health in EJ policy
DPH concerned that a definition adding health
was not consistent with the intent of EJ
● Might favor ill populations over minority and 
poor populations
DPH proposed two stage EJ policy
● Use health data to identify and prioritize EJ 
populations as vulnerable EJ populations 
● Tracking data will be used for this
Environmental Justice
The fair treatment and 
meaningful involvement of 
all people regardless of 
race, national origin, color, 




regulations, and policies.  
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2010 Environmental Justice Populations in Metro-Boston






Using Health Data to Identify 
Vulnerable Environmental Justice (EJ) Populations
Three key provisions offered by DPH
● Identify EJ populations with higher than average rates of environmentally related 
health outcomes, including 
 Childhood asthma 
 Low birth weight 
 Childhood lead poisoning 
 Heart disease
● A rate greater than 110% of the state rate would 
be sufficient to characterize a population as 
having vulnerable health
● Specific Massachusetts Tracking criteria would be used
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Potential Benefits by Including Health in 
Environmental Justice (EJ) Policy 
Massachusetts Environmental Policy Act requires state agencies study the environmental consequences of their actions and public study disclosure
Enhance public participation
● Enhance reviews of Massachusetts Environmental Policy Act projects in EJ populations
 An Act designed to avoid damage to the environment from environmental projects
● Increase participation in environmental agency programs 
Improve regulatory compliance, enforcement, and technical assistance
Promote 
● Brownfields revitalization and environmental restoration




Tracking Data Used to Inform Community Health 
Needs Assessments 
Tracking Data Utilization as a Community Health Policy Driver
● As with environmental policies, the lack of 
readily accessible and interpretable data could 
lead to uninformed decisions and 
unclear targets for limited resources
● Data used for Community Health 
Needs Assessments
88
Community Health Needs Assessments (CHNAs) 
Section 9007 of the Patient Protection and Affordable Care Act
CHNAs are required by all tax-exempt hospitals every three years
Hospitals are required to consult with state and local health departments 
in developing CHNAs and intervention strategies
Opportunity for public health and Tracking to help guide community 
health improvement and health equity 
Tracking can provide hospitals with much of the data that hospitals need 
to identify community health needs 
Tracking data can assist in implementation and evaluation of strategies to 
improve community health
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Community Health Needs Assessments Initial Query Box to Select 
Hospital and Geography of Interest
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Community Health Needs Assessment Output for Lead Poisoning
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Where Is Massachusetts Tracking Heading?
On the drawing board …
● Developing predictive measures of health care costs associated with 
hypothesized changes in disease rates
● Inclusion of Tracking data in Primary Cancer Prevention 5-year Strategic 
Plan objectives
● Application of predictive modeling to target vulnerable populations
● Employing the Tracking infrastructure to help meet DPH formal Population 
Health goals 
All because environmental health data is now accessible 
through Tracking
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We’re only touching the surface of Tracking’s potential! 
http://www.mass.gov/dph/matracking
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Environmental Public Health Tracking
More and more health and environmental 
data are available
CDC’s Tracking Network sets standards and  
describes patterns and trends across the US
State and city tracking programs and networks  
address local environmental health concerns
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Tracking Experts Fill the Gaps!
Data are increasingly integrated into 
environmental and community health policy 
and decision-making
Tracking data and expertise fills the gap 
between the environment and our health 
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